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water content of the acid mixture, and on the time, temperature, and method of nitration. Many
years ago (1901) Mr W. T. Thomson of Waltham Abbey prepared a specimen of nitro-cellulose having
a nitrogen content of 13.94 per cent., obtained by drowning the nitrated product in alcohol, but under
ordinary "working conditions the gun-cotton contains 12.8-13.IO Per cent, of nitrogen. The solubility
of the product in ether alcohol, formerly thought to be simply a function of the nitrogen content, is
influenced by the method of nitration. Collodion cotton, containing 11-12 per cent, nitrogen, is
soluble in ether alcohol. According to Lunge (Zeitsckr. Angew. C/iem., 2,051, 1906), nitro-cellulose
soluble in ether alcohol is obtained by nitrating dry cotton in a mixture of equal parts HNO3 and
II2SO4 together with 17-18 per cent, of water, i.e., 41 per cent, H»2SO4, 41 per cent. HNO;j, 18 per
cent. H2O. Guttmann (Zeitschr. Angew. Chent., 1907, 262) gives an example from practice in
which equal parts of nitric acid of 75 per cent, monohydrate and sulphuric acid of 96 per cent,
monohydrate (also a mixed acid with 14.5 per cent, water) are used in 25 parts of which I part of
cotton is nitrated for I -1J hours at 40° C.
Although by strict adherence to a definite set of conditions during manufacture a product of
unvarying properties is obtained, this is never an individual cellulose ester but a mixture of esters-
in which one or two predominate. Berl (D.R. Patent, 199,885, and Zeitschr. Sch. Sprengstofftuesen,
.81, 1909) proposes to depolymerise the cellulose molecule by heating the cotton in inert gases.
Nitro-celluloses prepared from depolymerised cellulose are claimed to be better than those made
from ordinary cotton as regards solubility and capacity for gelatinisation. Collodion cotton finds
extended use in -the manufacture of gelatinised nitre-glycerine explosives. It is also used in
photography and surgery and in large quantities for the manufacture of celluloid and artificial silk.
The total world's production of artificial silk is estimated at 5.5 million kilos., of which 2 million
kilos, are collodion silk (Massot, Zeitschr. Ange^v. C/iew., 433,444, 1911), see pp. 207, 208, 212.
Of other nitric esters, those from sugar, mannite, and starch are the most important, but various
defects have prevented the adoption of the first two to any considerable extent. Nitro-starch, on
the other hand, is now used quite largely in America for blasting explosives, and its cost of production
is said to be considerably less than that of nitro-glycerine. Hough (British Patent, 12,627, 1904)
dissolved starch in nitric acid at a temperature of 90° F., and precipitated the nitro-starch by passing
gaseous sulphuric anhydride into the solution. In a later patent he altered his process by nitrating
the starch with a mixture of 3 parts of nitric acid of 95 per cent, monohydrate and 2 parts of 98 per
cent, sulphuric acid, and adding so much sulphuric anhydride to it as to furnish a concentration of
100 per cent, with I to 2 per cent, of SO:} in the solution. Further, during nitration he injects
more sulphuric acid having an excess of about 2 per cent, anhydride, and claims to obtain in this
way an octonitrate having the formula C12H12(NO;2)SO10 and a nitrogen content of 16.5 per cent.
The product is said to be quite stable and to be suitable for use as a blasting explosive either alone
or when it forms 10 per cent, of a mixture containing sodium nitrate and carbonaceous material.
It has been utilised in the manufacture of smokeless powder. Berl and Butler (Zeitschr. Sck.
Spr.^ 82, 1910) have tested Hough's data and have found them incorrect. The maximum percentage
of nitrogen in nitrate of starch was found by them to be 13.44 per cent.
Dynamite, Blasting Gelatine, Gelatine Dynamite, and Gelignite
With the object of rendering nitro-glycerine safe for transport and use, Alfred
Nobel devised the mixture with kieselguhr known as dynamite. Nobel's guhr
dynamite consisted of 75 per cent, of nitro-glycerine and 25 per cent, of kieselguhr,
an earth containing tubular siliceous skeletons of diatoms which performed the
function of a physical container or carrier. Various inert substances have been
used instead of kieselguhr, e.g., magnesia alba, tripoli, and Boghead coal ashes.
Among dynamites with combustible absorbents may be mentioned Reid and
Borland's carbo-dynamite in which burnt cork charcoal is used. It contains 90 per
cent, of nitro-glycerine and is consequently more powerful than dynamite, the more
so as the absorbent is combustible. Another class of dynamite contains absorbents
which are themselves explosive, and a further subdivision of this class may be made
into those which contain nitro-cellulose and those which do not.
Kieselguhr dynamite formed only 0,4 per cent, of the total amount of explosives
used in mines and quarries during 1909 (H.M.I, report).
For its manufacture the guhr is freed from moisture and organic matter by ignition and is then
crushed and sifted. A test is made to determine its capacity for absorbing nitro-glycerine, and if it
should prove to yield a dry crumbling dynamite which would give unsatisfactory cartridges it is
suitably blended with another batch possessing less absorptive capacity or is mixed with a small
quantity of barium sulphate (say I per cent.). On the other hand the dynamite should not contain
excess of nitro-glycerine or the latter will exude.
The guhr, containing less than half a per cent, of moisture, is weighed out in
equal quantities into a series of bags or cases which are taken on trucks to the

